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Detector R&D Program

= Develop the next generation of detectors for particle physics and
supports research leading to fundamental advances in the science of
particle detection and instrumentation.

— *“generic” research on the physics of particle detection that has potential
for wide applicability and/or high impact.

— Provide graduate and postdoctoral research training, equipment for
experiments and related computational efforts

— Support for engineering and other technical efforts and equipment
required for experimental detector R&D and fabrication

= Started in 2008 as a separate program in Advanced Technology R&D (KA25)
Program Managers: H. Nicholson (2008-2010), F. Borcherding (2010-2012),
P. Kim/G. Crawford (2012-)

Advanced Detector Research (ADR) Funding opportunities (Last issued in 2011)

Collider Detector Research & Development (CDRD) in 2011 (Funded in FY12-FY14)
Annual Comparative Review, since FY 2012
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DOE HEP Organization

HEP Budget and Planning
Donna Gilbert
Dean Oyler
John Boger
Larry Price (Detailee)

Office of High Energy Physics

James Siegrist (IPA)
Sherry Pepper-Roby

Eric Colby (IPA)

HEP Operations
Kathy Yarmas

Research & Technology Division

Janice Hannan
Christie Ashton

Glen Crawford

Kristi Naehr
Wanda Morris

| Physics Research |
I

| Research Technology |
I

Energy Frontier
Abid Patwa
David Boehnlein (IPA)
James Stone (IPA)

Intensity Frontier
Alan Stone
Tim Bolton (IPA)

Cosmic Frontier
Kathy Turner
Michael Salamon

General Accelerator R&D
L.K.Len
John Boger
Eric Colby (IPA)
Ken Marken
Michael Zisman (Detailee)

Detector R&D
Glen Crawford (Acting)
Peter Kim (Detailee)

Computational HEP
Lali Chatterjee
Larry Price (Detailee)

|

Facilities Division

Mike Procario
Vera Bibbs

| Facility Operations |

| Facilities Development |

Instrumentation

& Major Systems
I

Fermilab Complex LARP
John Kogut Bruce Strauss
| |
LHC Operations Muon Accelerator (MAP)
Simona Rolli Bruce Strauss
James Stone (IPA)
[
Other Operations
(SLAC/Other Labs)
John Kogut

NOVA - Ted Lavine
MicroBooNE - Ted Lavine
Mu2e — Ted Lavine
LSSTcam — Helmut Marsiske
APUL - Bruce Strauss
LBNE - Mike Procario
Belle-Il - Helmut Marsiske
CMS Upgrade - Simona Rolli
ATLAS Upgrade — Simona Rolli
DESI - Kathy Turner
Muon g-2 — Ted Lavine
Dark Matter G2 — Helmut Marsiske

Theoretical Physics SBIR/STTR
Simona Rolli Ken Marken
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HEP Budget Overview - FY14

» The President’s Request (PR) budget usually comes out ~ February each year
= HEP FY14 PR budget submitted ~ November 2012; released ~ April 2013
= The ACTUAL budget for the FY is usually different - following the House, Senate process & budget approval.

= FY2014 budget philosophy was to enable new world-leading HEP capabilities in the U.S. through investments
on all three frontiers

— Accomplished through ramp-down Research and operations of existing Projects

— When we were not able to fully implement this approach (i.e., start new projects), converted planned
project funds to R&D: Research - -Rrejests- - Research

» Therefore, the FY14 Request shows increases for Research that are due to this
added R&D “bump”, while Construction/project funding is only slightly increased

* Inthe interim (since submission of FY14 Request), actual FY13 Research funding
also increased because of inability to get projects started

 Initial FY14 plan for Research will be down more than the originally advertised 2-3% relative to FY13
— Details in following slides...
»= |mpact of these actions:
— Several new efforts are delayed:
e LHC detector upgrades, LBNE, 2"d Generation Dark Matter detectors, MS-DESI
— US leadership/partnership capabilities will be challenged by others
— Workforce reductions at universities and labs
= Keyareas in FY2014 Request

— Maintaining forward progress on new projects via Construction and Research
(incl. R&D for projects) funding lines
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Recent Funding Trends
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In the late 90’s the fraction of the budget devoted to projects was about 20%.

Progress in many fields require new investments to produce new capabilities.

The projects started in 2006 are coming to completion.
New investments are needed to continue US leadership in well defined research areas.
Possibilities for future funding growth are weak. Must make do with what we have.
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One Possible Future Scenario
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» About 20% (relative) reduction in Research fraction over ~5 years

= [norder to address priorities, this will not be applied equally across Frontiers
 This necessarily implies reductions in scientific staffing

= Some can migrate to Projects but other transitions are more difficult
» We have requested Labs to help manage this transition as gracefully as possible



FY 2014 High Energy Physics Budget

(Data in new structure, dollars in thousands)

FY 2012

Description Actual
Energy Frontier Exp. Physics 159,997
Intensity Frontier Exp. Physics| 283,675
Cosmic Frontier Exp. Physics 71,940
Theoretical and

Computational Physics 66,965
lAdvanced Technology R&D | 157,106
Accelerator Stewardship 2,850
SBIR/STTR 0
Construction (Line Item) 28,000
Total, High Energy Physics: 770,533@

Ref: Office of Science (SC):

FY 2013
July Plan

148,164

287,220
78,943

66,398
131,885

3,132
0

11,781

727,52300)

FY 2014
Request

154,687

271,043
99,080

62,870
122,453

9,931
21,457

35,000

776,521

4,873,634 4,621,075 5,152,752

@The FY 2012 Actual is reduced by $20,327,000 for SBIR/STTR.

(®)The FY 2013 [July Plan] is reduced by $20,791,000 for SBIR/STTR.

Explanation of Change
[FY14 Request vs. FY12 Actual]

Ramp-down of Tevatron Research

Completion of NOvA (MIE), partially
offset by Fermi Ops

Ramp-up of LSST-Camera

Continuing reductions in Research

Completion of ILC R&D
FY14 includes
Stewardship-related Research

Mostly Mu2e; no LBNE ramp-up

wrt FY13: Up +3.6% after SBIR correction
wrt FY12: Down -2% after SBIR correction

SBIR = Small Business Innovation Research
STTR = Small Business Technology Transfer

(©)Reflects sequestration. 15



HEP Advanced Technology R&D

FY 2012 | FY 2013 FY 2014

Funding (in $K) Actual
Research 134,006
General Accel. R&D 59,280
Directed Accel. R&D 46,587
Detector R&D 28,139
Facility Operations 23,100
TOTAL, Advanced
Technology R&D 157,106

111,888

61,791
22,692

27,405
19,997

131,885

July Plan | Request

105,303

57,856
23,500

23,947
17,150

122,453

Comment

Selected long-term R&D moves
to Accelerator Stewardship

Completion of ILC R&D
Funding for liquid argon R&D
Is reduced

Completing SRF infrastructure
at Fermilab

= $24M originally set aside for Generic Detector R&D
» FY10-FY13 higher with infusion from ARRA, CDRD, Liquid Ar R&D

= Fraction of the University grants = ~1/8 of Det R&D over the years
= Plan is to try keeping it near last year’s level of $3.2M.



Major Item of Equipment (MIE) Issues

Brookhaven National Laboratory

= We were not able to implement it on e Seretnssoten tongisend
[most] new MIE-fabrication = — —
starts in the FY14 request
— Muon g-2 experiment is the

only new start in HEP that was
not requested in FY13

— LSST-Camera and Belle-II, which
didn’t receive approval in FY13,
are requested again in FY14

» This upsets at least 2 major features of our budget strategy:

— Strategic plan: “Trading Research for Projects”
— Implementation of facilities balanced across Frontiers

AR, U.S. DEPARTMENT OF Office of

G ENERGY science

18



HEP Physics MIE Funding

FY 2012 | FY 2013 FY 2014

Funding (in $K) Actual |July Plan  Request Description
MIE’s 55,770 45,687 39,000
Intensity Frontier 41,240 19,480 0 NOvA ramp-down
Intensity Frontier 6,000 5,857 0 MicroBooNE
Reactor Neutrino Detector
Intensity Frontier 500 0 0 at Daya Bay
Intensity Frontier 1,030 5,000 8,000 Belle-1I
Intensity Frontier 0 5,850 9,000 Muon g-2 Experiment
Cosmic Frontier 1,500 1,500 0 HAWC
Large Synoptic Survey

Cosmic Frontier 5,500 8,000 22,000 Telescope (LSST) Camera

TOTAL MIE’s 55,770 45,687 39,000



HEP Physics Construction Funding

Funding (in $K)
Construction - TPC

Long Baseline Neutrino Experiment

TEC

OPC
TPC

Muon to Electron Conversion Experiment

TEC

OPC
TPC

FY 2012
Actual

FY 2013

July Plan

FY 2014

Request

53,000

21,000

4,000

17,000
21,000

32,000

24,000

8,000
32,000

28,388

17,888

3,781

14,107
17,888

10,500

8,000

2,500
10,500

45,000

10,000

0

10,000
10,000

35,000

35,000

0
35,000

TEC = Total Estimated Cost (refers to Capital Equipment expenses)

OPC = Other Project Costs
TPC =Total Project Cost
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Detector R&D Paths

= Establish Detector R&D Test Facilities at National Labs

Fermilab: ASIC Development and Testing Facility, Cryogenics and Vacuum

Instrumentation Facility, Fixed Target Test Beams, Thin Film Support Facility, etc.

SLAC: ESTB Test Beam Facility

= |nnovation through Partnerships

Accelerator R&D Stewardship Program
Fruitful collaboration already seen at Laboratories and Universities

= Many Suggestions from the HEP Community — CSS2013

Grand Challenges — Focused R&D; LAPPD as an example
Plans for better education of students and postdocs
EF/IF/CF support for the technical staff between Projects
Improved access to Lab engineering facilities

Work will continue via CPAD

‘-_llm
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SBIR/STTR Program

Small Business Innovation Research (SBIR) and Small Business Technology Transfer (STTR) programs
established in 1982 to award federal research grants to small businesses

to spur technological innovation in the small business sector

to meet the research and development needs of the federal government

to commercialize federally funded investments
Success stories: Symantec, Qualcomm, Genentech, ...

Qualcomm (Market Cap: $115 B) in SBIR Hall of Fame;

10 SBIR awards (7 Phase | and 3 Phase Il) between 1987 to 1990 for a total of $1.3 M

Reauthorization in 2011 for 5 more years; $2B /year

Office of SBIR and STTR Program at DOE (http://science.energy.gov/sbir/)
Section, Preparing a DOE SBIR/STTR Phase | Grant Application
SBIR/STTR Program in Office of HEP ($21.5 M in FY2014)
Project Officer (K. Marken)
Technical Topic Managers: Computing (L.Price), Accelerator (E.Colby, K.Marken), Detector (P. Kim)

FY13 SBIR/STTR/TTO Grants Awarded:
SBIR Phase | ($150K — one year) : 5
SBIR Phase Il ($500K/year — two years): 2 new + 3 old continuing from last year
TTO Phase | ($450K —one year): 1 - LAPPD Technology Transfer

%, U.S. DEPARTMENT OF Office Of

ENERGY Science

18



SBIR/STTR Review Process -FY14

Phase | Topics released by DOE SBIR/STTR Office (July 15, 2013)
http://science.energy.gov/shir/funding-opportunities/
Topics are chosen by HEP TTMs after consulting with HEP community

“All grant applications must clearly and specifically indicate their relevance to present or

future programmatic activities as described in the Energy, Intensity, and Cosmic Frontiers.”

Funding Opportunity Announcement: August 12, 2013
Must submit both Letter of Intent (LOI) and Application
LOI Due Date: September 3, 2013
Application Due Date: October 15, 2013

Each application is reviewed by 3 or 4 reviewers in respective area of expertise
HEP SBIR Project Manager submits recommendations to the DOE SBIR/STTR Office

Awards notified: Early January, 2014.
Award Start Date: Late February, 2014.

FY14 Phase Il has a slightly later timeline (See the above FOA web page).
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FY2014 HEP COMPARATIVE
REVIEW PROCESS



Purpose

= InFY2012, DOE/HEP started a process of comparative grant reviews for research grants
which were scheduled for renewal (+ any new proposals as desired)

— Existing grants which did not renew in FY2012 (“continuations”) were not affected by this
change in the 1%t round

= Previously all HEP proposals responding to the general Office of Science (SC) call were
individually peer-reviewed by independent experts.

= This change in process has been recommended by several DOE advisory committees,
most recently the 2010 HEP Committee of Visitors (COV):

— *“In several of the cases that the panel read, proposal reviewers expressed negative views of
the grant, but only outside of their formal responses. Coupled with the trend in the data
towards very little changes in the funding levels over time, this suggests that grants are being
evaluated based on the historical strength of the group rather than the current strength or
productivity of the group. This is of particular concern when considering whether new
investigators, new science, or high-risk projects can be competitive. Comparative reviews can
be a powerful tool for addressing these issues and keeping the program in peak form.”

— Recommendation: Use comparative review panels on a regular basis.
= Currently with the FY14 FOA, we are in 3" round of annual comparative review process

» The goal of this effort is to improve the overall quality and efficacy of the HEP research
program by identifying the best proposals with highest scientific impact and potential



FY14 HEP Comparative Review FOA

= DE-FOA-0000948
» |ssued June 14, 2013

= Six HEP research
subprograms

* Energy, Intensity, and
Cosmic Frontiers

* HEP Theory

» Accelerator Science and
Technology R&D

 Particle Detector R&D
= Letter of Intent due July 15,
2013 by 5 PM Eastern Time
» Strongly encouraged
= Final Proposal (i, Application)
deadline Sept. 9, 2013 by
11:59 PM Eastern Time

FINANCIAL ASSISTANCE
FUNDING OPPORTUNITY ANNOUNCEMENT

U. S. Department of Energy
Office of Science
Office of High Energy Physics

FY2014 Research Opportunities in High Energy Physics

Funding Opportunity Number: DE-FOA-0000948
Announcement Type: Initial
CFDA Number: 81.049

Issue Date: June 14, 2013

Letter of Intent Due Date: July 15, 2013, at 5§ PM Eastern Time
(A Letter of Intent is encouraged)

Application Due Date: September 9, 2013, at 11:59 PM Eastern Time




FY14 Comparative Review - Detector

= D

etector R&D applications to the FOA

Standalone single task proposal for limited 1-2 year funding period
(Formerly known as ADR)

List as one of the tasks in “umbrella” University grant application.

Multiple University “consortium” submit a proposal as sub-contractors of
a single University application

= New FY14 Grants to Universities: ~$700K (current est.)
Already committed: 3 (last) year of CDRD, Continuing grants
awarded in previous Comparative Reviews past 2 years.

= Detector R&D Grants typical award levels

Support for a single Pl with very little additional manpower ($50K)
Single PI, fraction of 1 postdoc and/or grad student (~$100K)

Few large grants (>$200K) consisting of many Pis, postdocs, students with substantial
research scopes
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Frequently Asked Questions (FAQS)

FAQ for FY14 HEP Comparative Review

available at;

http://science.energy.qgov/~/media/hep/pdf/files/pdfs/Funding%200pportunities/
FY14 Comp Review FAQUPDATED JULY11l 2013.pdf

updated: July 11, 2013

In addition to information provided in FOA, FAQ addresses topics on:

Eligibility requirements

Proposal types and scope of proposals being considered

Guidance for new faculty members and those without current HEP grants
Guidance for Pls with existing HEP grants

Letter of Intent

Proposal and Application requirements

Budgets information, including guidance on scope of request(s)
Information on overall scientific merit review process

@SS U.S. DEPARTMENT OF Office Of
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HEP Data Management

Effective with all solicitations and invitations for research funding issued
on or after October 1, 2013.

The DOE Office of Science Statement on Digital Data Management will
require a Data Management Plan with all proposals submitted for Office
of Science research funding.

See March 12, 2013 HEPAP presentation by Laura Biven:

http://science.enerqgy.qgov/~/media/hep/hepap/pdf/march-
2013/2013 Spring HEPAPBriefing v3 NoBackup LBiven.pdf

More information will also be available in the FOAS, via the DOE Office of
Science website, and on the High Energy Physics webpage.

Note: Proposals submitted to the FY14 HEP Comparative Review FOA [DE-FOA-0000948]
or to the FY14 Early Career Research Program FOA [DE-FOA-0000958] that have already
been posted will not require Data Management Plans.
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Logistics (FY14 Comparative Review)

= Post-FOA deadline
» All applications are pre-screened for compliance to FOA, includes:
— verification of senior investigator status
— compliance with proposal requirements: e.g., page limits, appendix material,
use of correct DOE budget and budget justification forms, ...
— responsive to subprogram descriptions
* Prior to submission, all Pls should carefully follow guidelines in FOA (and read FAQ)

= For review process, experts of panelists selected
» Each panelist assigned to review 3-5 proposals

— minimum 3 reviews per proposal, additional reviewers added depending on the size of a
research group and scope of research activities

— Panel convenes (in ~November 2013) to discuss each proposal and each senior
Investigator, provide additional reviews for proposal(s), and for comparative
evaluation of proposals and senior investigators

 size of each subprogram’s panel and length of a panel meeting depends on
number of applications to review
= Post-Review process

» Assessreviews at DOE OHEP on each proposal and each senior investigator in order

to develop guidance and funding levels

— in addition to reviews, solicit input from other DOE Program Managers & Grant Monitors

» Pls given [prioritized] guidance and funding levels (~mid-January 2014) and

request Revised Budgets and Justifications = route through SC and Chicago Office

= Funded grants to begin 1styear: on or about May 1, 2014



HEP Research Activities Supported

= What DOE supports
— Research efforts (mainly scientists) on R&D, experiment design, fabrication,
data-taking, analysis-related activities
— Theory, simulations, phenomenology, computational studies
— Some engineering support may be provided in Particle Detector R&D subprogram
» support depends on merit review process and programmatic factors
— Consider funding efforts that are in direct support of our programs

= Faculty support
— Typically, 2-months summer support assumes DOE “buys” 100% research time throughout
the academic year
— Summer support should be adjusted according to % time they are on research effort
 associated funding (post-docs, travel) is also adjusted accordingly

= Research Scientists
— Support may be provided, but due to long-term expectations, need to consider
case-by-case on merits: whether the roles and responsibilities are well-matched with
individual capabilities and cannot be fulfilled by a term position
— Efforts are related towards research; not long-term operations and/or project activities

x What’s not supported by research grants
— Any significant operations and/or project-related activities:
» Engineering, major items of equipment, consumables for prototyping or production
— Non-HEP related efforts
» Gravity waves (LIGO), Heavy lon (RHIC), AMO Science, etc.




Subprogram Review Panels

= The Comparative Review process is very competitive and hard choices have to be made
based on the reviews, as well as to fit into our limited funding availability

— The process by definition implies that certain proposals and investigators will be ranked at the
top, middle, and bottom.

» |tis understood that the vast majority of people applying are working hard and their
efforts are in support of the HEP program. Due to the rankings & comments by the
reviewers and our constrained budgets, some people whose research activities and level
of effort who are ranked lower in terms of priority and impact relative to others in the
field will not be funded on the grant

— This does not necessarily mean the person cannot continue working on the experiments; they
are not being funded by the grant to do it. It could be that the person has a critical role in the

program but this did not come out in the proposal or review process. Thatis why itis
imperative to respond to the FOA solicitation and detail each person’s efforts.

= The subprogram review panel sees all of the proposals and will make recommendations
and rankings relative to each other. When the panel is faced with comparing efforts,
Impacts and a limited budget, rather than rank the whole proposal low, they may
provide guidance regarding details of the proposals

— e.g., person X should not be funded; do not add additional postdoc on this effort



Programmatic Considerations

= Generally very useful to have head-to-head reviews of Pls working in similar
areas, particularly for large grants

= |ots of discussion of relative strengths and weaknesses of individual
proposals and Pls

= Many factors weigh into final funding decisions
— Compelling research proposal for next ~3 years
M Interesting? Novel? Significant? Plausibly achievable?
Incremental? Implausibly ambitious? Poorly presented?
— Significant recent contributions in last 3-4 years
» Synergy and collaboration within group (as appropriate)
» Contributions to the research infrastructure of experiments
— Alignment with programmatic priorities

= Supportive of excellent people, including excellent new people, even when
times are tough!



Comparative Review Criteria

(In descending order of importance)

1. Scientific and/or Technical Merit of the Project

For e.g., what is the likelihood of achieving valuable results? How might the results of the proposed
research impact the direction, progress, and thinking in relevant scientific fields of research? How does
the proposed research compare with other research in its field, both in terms of scientific and/or technical
merit and originality? Please comment individually on each senior investigator.

2. Appropriateness of the Proposed Method or Approach

For e.g., how logical and feasible is the research approach of each senior investigator? Does the
proposed research employ innovative concepts or methods? Are the conceptual framework, methods, and
analyses well justified, adequately developed, and likely to lead to scientifically valid conclusions? Does
the applicant recognize significant potential problems and consider alternative strategies?

3. Competency of Research Team and Adequacy of Available Resources

For e.g., what are the past performance and potential of each senior investigator? How well qualified is the
research team to carry out the proposed research? Are the research environment and facilities adequate
for performing the research? Does the proposed work take advantage of unique facilities and capabilities?

4. Reasonableness and Appropriateness of the Proposed Budget
Are the proposed resources and staffing levels adequate to carry out the proposed research? Is the
budget reasonable and appropriate for the scope?

5. Relevance to the mission of the Office of High Energy Physics (HEP) program

How does the proposed research of each senior investigator contribute to the mission, science goals and
programmatic priorities of the subprogram in which the application is being evaluated? | s it consistent
with HEP’s overall mission and priorities? How likely is it to impact the mission or direction of the HEP
program?

6. General Comments and Overall Impression

Include any comments you may wish to make on the overall strengths and weaknesses of the proposal,
especially as compared to other research efforts in this area. If there are significant or unique elements of
the overall proposal, including institutional setting and resources, synergies with other relevant
subprograms, or other broader considerations not noted above please include them here.



Scoring by Panelists

Table A: Scoring system definition.

Qualifier Poor Fair Good Very Good Excellent Outstanding

Score 1 2 3 4 5 6

= Using the grading system in Table A above, please provide scores for the
overall proposal in the respective HEP subprogram area.

» Please provide scores from 1 [Poor] to 6 [Outstanding] for each of the five criteria
In Sections 1-5 in Table B below. Your scores should be supported by your answers
to questions 1-5.

Table B: Overall Score in the Subprogram.
Criterion Overall Score [1to 6]

1) Scientific Merit

2) Appropriateness

3) Competency

4) Budget

5) Mission Relevance




Rating by Panelists

Table C: In comparison with similar Subprogram research efforts, please indicate whether you judge
this program to lie in the bottom, 2nd, 314, 4% or top quintile. Enter an “X” in the appropriate box.
Bottom 1-20% Bottom 21%-40% Mid 41%-60% Top 61%-80% Top 81%-100%

= Next, for each senior investigator listed in Table D, provide scores for the following [two] criteria:
— (1) the merit and potential impact of the proposed work
— (2a) the competency of the investigator and the likelihood of success. Use grading system defined in Table A.

— (2b) compared to other senior investigators working in the same area at this and other institutions, how
would you rank this investigator overall in terms of quintiles?

» Please put an “X” in the appropriate box in Table D. Your ratings below should be supported by your
answers to questions 1 to 5 and the scores in Table D itself.

Table D: Individual Subprogram senior investigator scores.

Senior Investigator Scientific merit| Competency | Compared to other senior investigators working in the
and potential | Of senior same area, how would you rank this senior
impact of  |INVESUQAtor's| j,estigator overall? Please enter one “X” per senior
team and . : :
proposed work likelinood of investigator in one of the columns below.
[enter 1to 6] |  SUCCESS Bottom | Bottom Mid Top Top

[enter 1 to 6] | 1%-20% |21%-40% |41%-60% |61%-80%]| 81%-100%

Senior Investigator #1

Senior Investigator #2

Senior Investigator #3




Comparative Evaluation

= DOE Program Managers will need to determine:
— The threshold for funding each proposal
— The level of support for each funded proposal

= A“comparative” evaluation:

— Reviewer scores / rankings of the proposals and senior investigators provide
essential (additional) input to DOE’s process of optimizing resource
allocations for the University research program

— Not everyone can be “Above Average”

N : : N
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FY2013 HEP COMPARATIVE
REVIEW STATISTICS



FY13 Submitted Proposals

= FY 2013 cycle:
— 185 proposals requesting support totaling $335.782M in one or more of the six sub-programs

— received by the September 10, 2012 deadline in response to “FY 2013 Research Opportunities
in High Energy Physics” [DE-FOA-0000733]

= After pre-screening all incoming proposals for responsiveness to the subprogram
descriptions and for compliance with the proposal requirements: 12 were declined
before the competition

— There were hard page limits and other requirements. Proposals not respecting the page limits
or other requirements were NOT reviewed

» 5 proposals declined without review for this reason
« 1 proposal was missing a research narrative

» 4 were outside the scope of HEP

e 2 proposals were non-responsive

— Pls with proposals that were rejected for “technical” reasons could re-submit to general
DOE/SC solicitation

= 11 proposals were withdrawn by the respective sponsoring institutions
— 4 were duplicate submissions
— 6 were supplemental requests submitted to the incorrect FOA
— 1 proposal was submitted from a federal agency which was ineligible



FY13 Reviewers & Panels

For the FY13 HEP Comparative Review process, 162 submitted proposals reviewed,
evaluated and discussed by several panels of experts who met in the 6 HEP subprograms:

Subprogram Panel Deliberations # of Total Proposals
[includes proposals containing multiple subprograms]

Intensity Frontier November 5-6, 2012 31
Theory November 6-8, 2012 53
Particle Detector R&D November 8-9, 2012 22
Energy Frontier November 13-15, 2012 45
Accelerator Science and Technology R&D November 13-14, 2012 40
Cosmic Frontier November 14-16, 2012 28

30 of the proposals requested research support from 2 or more of the 6 subprograms,
e.g., “umbrella” proposals
— Insuch cases, the proposal was sent in its entirety to all relevant panels

— However, the panels were asked to explicitly compare and rank only the section(s) of the
proposal relevant to the sub-program they were reviewing

Each proposal that satisfied the requirements of the solicitation was sent out for
review by at least 3 experts and then subsequent comparative evaluation by the panel
— 130 reviewers participated in the review process
 for proposals on similar topics, reviewers were sent multiple proposals
— 834 reviews were completed with an average 5.2 reviews per proposal



FY13 Review Data by Proposal

R&D

Received

Declined/Withdrawn 1 2 5 3 4 8 23
Without Review

Reviewed 45 (1) 31(5) 28 (14) 53(11) 40(21) 22(14) 162 (58)
Funded 40@ (0) 24 (3) 18 (4) 35(4) 170(3) 12(6) 101 (20)
Declined 5(2) 7(2) 10 (10) 18(7) 23(17) 10(8) 61 (38)

“Success Rate” (%) 77 64 43 55 62
(Previous/New) (78/34)

NOTES:
* Single proposals with multiple research subprograms are counted multiple times (1 /subprogram)
* () indicates number of proposals from research groups that did not receive DOE HEP funding in FY12.

* “Success Rate” is = # Funded/ # Reviewed.

» Most proposals are not fully funded at requested level.

» About 68% of the proposals reviewed were from research groups that received DOE HEP funding in FY12.
* Overall success rate of reviewed proposals for previously (newly) funded groups was 78% (34%).

@ 3 of 40 Energy funded proposals were provided term support (<1 year) for graduate students and post-docs.
® 5 of 17 Accelerator R&D funded proposals were provided term support (<1 year).



FY13 Review Data by Senior Investigator

R&D

Received

Declined/Withdrawn 1 2 8 9 4 18 42
Without Review

Reviewed 126 (7) 54(8) 54(30) 146(24) 53(25) 29(19) 462(113)
Funded 112 (3) 43 (6) 27 (7) 115(11) 24 (4) 19(9) 338 (40)
Declined 14 (4) 11(2) 26(23) 31(13) 29(21) 13(10) 124 (73)

“Success Rate” (%) 51 79 45 53 73
(Previous/New) (85/35)

NOTES:

* () indicates number of senior investigators that did not receive DOE HEP funding in FY12.
* ““Success Rate” is = # Funded/ # Reviewed.

» Overall success rate for previously (newly) funded DOE HEP PIs was 85% (35%).

» Most (but not all) Pls who are funded, are funded at requested effort level.



FY13 Review Data

Jr. Faculty and Research Scientists

Total # Jr. Faculty [#Jr. Faculty Total # Res. Scientists | # Res. Scientists
Reviewed (New) [Funded (New) |Reviewed (New) Funded (New)

AcceleratorR&D 7 (7) 1(1) 34 (11) 20 (0)
Cosmic Frontier 10 (8) 3(3) 2(2) 0 (0)
Detector R&D 3(2) 1(1) 10 (5) 6 (2)
Energy Frontier 16 (3) 15 (2) 28 (2) 18 (1) *
Intensity Frontier 9 (5) 7(5) 5(0) 4 (0)
Theory 15 (7) 13 (6) 3(0) 0(0)

* DOE worked with US-CMS and US-ATLAS management to find support for fraction of needed
Research Scientists through the LHC Ops program.



More on Research Scientists (RS)

Efforts of all RS that have support requested in a proposal are evaluated by the panel

See also Q&A-40 of FAQ...

— Requests to support RS dedicated full-time (and long-term) to operational and/or project
activities for an experiment will not be supported by respective frontier research areas

— If RS conducting physics research-related activities, requests [scaled to % of time on
such efforts] can be included

« any final support will be based on the merit review process

Common reviewer comments that result in unfavorable merit reviews:
— ‘RS conducting scope of work typically commensurate at the postdoctoral-level...’
— ‘RSinvolved in long-term operation/project activities with minimum physics research efforts...’

 such efforts may review well in a DOE review of the operation/project program
but not as well in a review of the experimental research program

What is physics research-related activities?

— Object reconstruction/algorithm development, performance studies, data taking and analysis,
and mentorship of students & postdocs in these areas

— Scientific activities in support of detector/hardware design and development

From the research program, cases become an issue when operations/projects
become the dominant activity long-term
— Awell-balanced portfolio that includes physics research-related activities is encouraged



FY13 Proposals vs. FY12 Status

I e

AcceleratorR&D 3 4 6

Cosmic Frontier 4 7 1 6 0 10 28
Detector R&D 6 2 2 2 2 8 22
Energy Frontier 0 10 2 28@ 1 45
Intensity Frontier 3 8 6 7 5 2 31
Theory 4

----——

* Single proposals with multiple research subprograms are counted multiple times (1 /subprogram)
* New = HEP research effort was not funded at this institution in FY12.

* Up = FY13 funding level +2% or more compared to FY12.

* Flat = FY13 funding level within £2% of FY12.

* Down = FY13 funding -2% or more compared to FY12.

* No-Fund = No funding is provided in FY13. This effort was funded in FY12.

* Decline = This effort was not funded in FY12.

@11 of 28 proposals had Tevatron (CDF or DO) research activities associated with them in
addition to CMS/ATLAS research activities. In general, the Tevatron efforts saw a downward
reduction with respect to FY12.



EARLY CAREER RESEARCH
PROGRAM (ECRP)



Early Career (EC): Next Round in FY14

= FY14 FOA [DE-FOA-0000958] posted on July 23, 2013 at the Early Career website:
— http://science.energy.gov/early-career/

= Read the FY14 FAQ, also on above web site
— addresses most of the common Q&A collected over the last 4 years

= Featuresof FY14
— Entering 5t year
« some population of candidates will no longer be eligible due to the “3-strikes rule”
— Mandatory Pre-application requirement. Two pages.
» Deadline: September5, 2013, 5 PM Eastern

« allinterested PIs encouraged to register as soon as possible in DOE/SC Portfolio
Analysis and Management System (PAMS) for submission [link provided in EC website]

— Full proposals due: November 19, 2013, 5 PM Eastern

 candidates will have more than 3 months to develop a plan, write a narrative,
and submit an application

= Presidential Early Career Awards for Scientists and Engineers (PECASE)
— PECASE-eligible candidates are selected from the pool of Early Career awardees
 http://science.energy.qgov/about/honors-and-awards/pecase/

B, U.S. DEPARTMENT OF Office of

@ ENERGY Science



HEP Early Career General Observations

Reviewers often look for innovative proposals
— Usually something a bit off the beaten track that the PI can claim as their own
 during preparation, Pls should address “why is it critical that | carry-out this research?”
— Somewhat speculative but not too risky
— Provide unique capabilities. What does not get done?
In experimental HEP proposals that are submitted to ECRP FOA
— Looking for a balanced program

 strong physics effort and hardware project attached to an experiment
(e.g., Phase-1 upgrades for LHC)

Many lab and some university proposals suffered from “isn’t the lab/project going to do
that anyway?”

— Some proposals were clear efforts to start funding some project or R&D that
HEP has not yet approved - “the camel’s nose under the tent”

— The theory lab proposals were questioned on cost-effectiveness

Prior to submission, applicants may want to seek guidance from senior faculty and/or
staff while preparing proposals (including budget material)

Because different reviewers weigh the criteria differently (or have their own physics
biases) there is a larger spread in panel rankings

R, U.S. DEPARTMENT OF Office of

@ ENERGY science



HEP Early Career FY10-13 Demographics

L = National Laboratory Proposal
U = University Proposal

Awards

Energy 3(1/2) 3(1/2) 1(0/1) 2 (0/2) 9 (2/7)
Intensity 2 (1/1) 1(0/1) 3(2/1) 17 (0/1) 7(3/4)
Cosmic 2 (0/2) 3(2/1) 3(1/2) 2 (1/1) 10 (4/6)
HEP Theory 6 (1/5) 4 (0/4) 3(0/3) 3(1/2) 16 (2/14)
Accelerator 1 (1/0) 2 (2/0) 2 (1/1) 1(0/1) 6 (4/2)

HEP Awards | 14 (4/10) 13 (5/8) 12 (4/8) 9 (2/7) 48 (15/33)

154 (46/108) | 128 (43/85) |89 (34/55) | 78 (29/49) | 449 (152/297)

*Funded by DOE Office of Basic Energy Sciences (BES) as an EPSCoR [Experimental Program to Stimulate Competitive
Research] award with grant monitored by DOE Office of High Energy Physics (HEP).

= Early Career Research Program is very competitive (~10% success rate)

= Detector R&D Applications were reviewed in Energy/Intensity/Cosmic
Frontiers

‘-"""“""'n. U.S. DEPARTMENT OF Offlce of

G ENERGY Science
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The Accelerator R&D Stewardship Program

The mission of the HEP long-term accelerator R&D stewardship program is to
support fundamental accelerator science and technology development of
relevance to many fields and to disseminate accelerator knowledge and training to
the broad community of accelerator users and providers.

= Strategies:

» Improve access to national laboratory accelerator facilities and resources for
industrial and for other U.S. government agency users and developers of
accelerators and related technology;

» Work with accelerator user communities and industrial accelerator providers
to develop innovative solutions to critical problems, to the mutual benefit of
our customers and the DOE discovery science community;

» Serve as a catalyst to broaden and strengthen the community of accelerator
users and providers

= Strategic plan sent to Congress in October 2012
» |ncorporated into FY2014 Budget Request as new subprogram in HEP



Connecting Accelerator R&D to Science
and to End-User Needs

Science Goal “Push” Application “Pull”
( \ £ )

DOE R&D
Program Thrust

Particle Beam
Quality
Photon Beam
Quality
Beam
Intensity
Compact or
High Energy
Medicine
Energy and
Environment
Defense and
Security

—

Particle Sources

RF Sources

Beam Inst. & Controls




FY 2014 Request Crosscuts

By Function By Frontier

SBIR/STTR

$21M I

Intensity

2 £01IVI

*Includes Other Project **Includes $15.9M *Includes Other Project Costs (R&D) for LBNE
Costs (R&D) for LBNE Other Facility Support



HEP Physics Funding by Activity

Funding (in $K)
Research
Facility Operations
and Exp’t Support
Projects

Energy Frontier

Intensity Frontier

Cosmic Frontier

Other
Construction
(Line Item)
SBIR/STTR
TOTAL, HEP

@ Includes $1,563K GPE.
(b) Reflects sequestration.

FY 2012
Actual

391,329

249,241
129,963

0

86,570

12,893
2,500

28,000

0
770,533

FY 2013

July Plan

362,284

FY 2014
Request

383,609

265,305 271,561

99,934
3,000

62,794

19,159
3,200

11,781

0
727,5230)

99,894
0

37,000

24,694
3,200

35,000

21,457
776,521

Explanation of Change wrt FY12

Reduction mostly ILC R&D

NOvA ops start-up and
Infrastructure improvements

Phase-1 LHC detector upgrades
NOvA ramp-down,
start Muon g-2

LSST
LQCD hardware

Mostly Mu2e; no LBNE ramp-up



HEP Physics MIE Funding

FY 2012 | FY 2013 FY 2014

Funding (in $K) Actual |July Plan  Request Description
MIE’s 55,770 45,687 39,000
Intensity Frontier 41,240 19,480 0 NOvA ramp-down
Intensity Frontier 6,000 5,857 0 MicroBooNE
Reactor Neutrino Detector
Intensity Frontier 500 0 0 at Daya Bay
Intensity Frontier 1,030 5,000 8,000 Belle-1I
Intensity Frontier 0 5,850 9,000 Muon g-2 Experiment
Cosmic Frontier 1,500 1,500 0 HAWC
Large Synoptic Survey

Cosmic Frontier 5,500 8,000 22,000 Telescope (LSST) Camera

TOTAL MIE’s 55,770 45,687 39,000



HEP Physics Construction Funding

Funding (in $K)
Construction - TPC

Long Baseline Neutrino Experiment

TEC

OPC
TPC

Muon to Electron Conversion Experiment

TEC

OPC
TPC

FY 2012
Actual

FY 2013

July Plan

FY 2014

Request

53,000

21,000

4,000

17,000
21,000

32,000

24,000

8,000
32,000

28,388

17,888

3,781

14,107
17,888

10,500

8,000

2,500
10,500

45,000

10,000

0

10,000
10,000

35,000

35,000

0
35,000

TEC = Total Estimated Cost (refers to Capital Equipment expenses)

OPC = Other Project Costs
TPC = Total Project Cost



HEP Energy Frontier

FY 2012 | FY 2013 | FY 2014

Funding (in $K) Actual | July Plan ' Request Comment

Tevatron ramp-down offset by

Research 91,757 86,172 96,1290 R&D for LHC detector upgrades
Facilities 68,240 61,992 58,558

LHC Detector Ops 64,8460 56,912 56,774 LHC down for maintenance

LHC Upgrade Project 0 3,000 0 LHC detector upgrades (OPC)

Other 3,394 2,080 1,784 IPAs, Detailees, Reviews
TOTAL, Energy Frontier: 159,997 148,164 154,687

OPC = Other Project Costs

@ Includes $12M (= ¥6M CMS + $6M ATLAS) Phase-1 detector upgrades [R&D];
Therefore, Energy Frontier Core Research FY14 Request = 84,129k

() Per interagency MOU, HEP provided LHC Detector Ops funding during FY12 CR
to offset NSF contributions to Homestake de-watering activities.



HEP Intensity Frontier

FY 2012  FY 2013 | FY 2014
Funding (in $K) Actual July Plan  Request Comment
Ramp-down of B-factory research
offset by increased support for new

Research 53,261 52,108 53,562 Initiatives
Facilities 143,844 172,318 180,481
Expt Ops 6,615 7,354 7,245 Offshore and Offsite Ops
Accelerator and Infrastructure
Fermi Ops 119,544 143,128 156,438 Improvements
B-factory Ops 10,031 5,654 4,600 Completion of BaBar D&D
Homestake* 5478 14,000 10,000
Other 2,176 2,182 2,198 GPE and Waste Mgmt
Projects 86,750 62,794 37,000
Current 73,770 52,794 27,000 NOvA + MicroBooNE ramp-down
Future R&D 12,880 10,000 10,000

TOTAL, Intensity Frontier 283,675 287,220 271,043

*Per interagency MOU, HEP provided LHC Detector Ops funding during FY12 CR to offset NSF contributions to Homestake
dewatering activities.



HEP Theory and Computation

FY 2012 FY 2013 FY 2014

Funding (in $K) Actual | July Plan = Request Comment
Research 64,465 63,198 59,670
Follows programmatic
HEP Theory 55,929 54,621 51,196 reductions in Research
Computational HEP 8,536 8,577 8,474
Projects 2,500 3,200 3,200 Lattice QCD hardware

TOTAL, Theory and Comp. 66,965 66,398 62,870



HEP Advanced Technology R&D

FY 2012 | FY 2013 FY 2014

Funding (in $K) Actual
Research 134,006

General Accel. R&D 59,280
Directed Accel. R&D 46,587

Detector R&D 28,139
Facility Operations 23,100

TOTAL, Advanced
Technology R&D 157,106

111,888

61,791
22,692

27,405
19,997

131,885

July Plan | Request

105,303

57,856
23,500

23,947
17,150

122,453

Comment

Selected long-term R&D moves
to Accelerator Stewardship

Completion of ILC R&D
Funding for liquid argon R&D
Is reduced

Completing SRF infrastructure
at Fermilab



Accelerator Stewardship

FY 2012 FY 2013 FY 2014

Funding (in $K) Actual July Plan Request Comment
Recast of Accelerator R&D activities
Research 0 82 6,581 relevant to broader impacts
Incremental FACET ops for
Facility Operations 2,850 3,060 3,350 stewardship research

TOTAL, Accel. Stewardship. 2,850 3,132 9,931



Note on HEP Research Funding

» The FY 2014 Request for HEP Research was $384M, about a 6% increase compared to
FY 2013, but $26 million of this is planned to go to R&D for Dark Matter G2,
DESI, and LHC upgrades.

= Qur current FY 2014 planning is based on the House markup of the Energy and Water
Appropriation which is overall slightly below the Request
— The House mark directed HEP to move $8 million to LBNE PED, $2 million to SURF, and lower

the overall HEP budget by $4 million. The choice was made to take all of these reductions
from Research due to our priority to increase Project spending.

= These two effects reduce Research to $343M, about a 5% reduction w.r.t. FY 2013

= At the beginning of the year it is necessary to hold back funds for decisions to be made
later in the year, such as the Early Career Research Program and other needs.
— This results in an approximately 6% reduction relative to FY 2013 for the initial distribution of
funds. This is the average effect on initial HEP research funding.
= There is some small variation in the impact to individual HEP subprograms, and program
managers have the authority to provide more or less than the average reduction based
on program priorities and the results of merit review.

= The House mark is a budget indicator but not the final word on FY 2014. When Congress
passes a budget, there could be either an increase or a decrease in HEP research
funding.

U.S. DEPARTMENT OF Office of
ﬁ ENERGY Science



Future Lepton Colliders and LHC Phase-I|I

» Guidance for proposals on e.qg., future lepton colliders (LC) and/or LHC Phase-Il detector upgrades
— General approach to such R&D proposals, where LC and Phase-1l are common examples
— Proposals in such research areas may be submitted in addition to a group’s research activities on
one of the LHC experiments (CMS or ATLAS)
— If so, proposals encouraged to address project narrative separately — one for each research area
as part of an “umbrella” proposal on multiple research tasks
o fore.g., Task A devoted to ATLAS research efforts, Task B on LC, etc...

» asspecified in Section IV of FOA, list all PIs and budget info for each area in the ‘Cover Page Supplement
for Proposals with Multiple Research Areas or Thrusts’ material of the proposal

» proposal must comply with all FOA requirements, including page limits
— Detector R&D may support some level of engineering/M&S whereas Energy Frontier typically does not

— Depending on scope of work described in these tasks, DOE Program Managers will assess which Panel

(i.e., Energy Frontier or Particle Detector R&D) to solicit reviews
Task C: Phase-ll

Task C: Detector- . . inspired R&D with
specific Phase-I Energy Frontier Particle Detector R&D technology also
research . . . v q o e  applied to Dark Matter
, Applications addressing Supports “generic” R&D W1 experiments at the
"""" = physics studies and activities on physics of particle + CosmicFrontier
SN pre-conceptual R&D directed detection that has potential ' Task B: LCinspired
! e - i ili h with
Task B: LC- % towards specific future Energy for wide applicability e e
specific research Waregd Frontier experiments and/or high impact Z# towards future detectors

for Intensity Frontier
experiments

» Final decisions on support will depend on the scientific merit review process, and other
programmatic and budgetary factors

U.S. DEPARTMENT OF Offlce of
@ ENERGY Science



Current LBNE Strategy

We are trying to follow the reconfiguration [phased] plan for LBNE, though
It has hit some snags

— Out-year budgets are challenging

— Some members of the community objected that the phased LBNE was not what
the previous P5 [or they] had in mind

The plan, as it currently stands:

— Use time before baselining to recruit partners (international and domestic) that
expand scope and science reach

We also take note of the House language on LBNE:

“The Committee recognizes the importance of this project to maintaining American
leadership in the intensity frontier and to basic science discovery of neutrino and
standard model physics. However, the Committee also recognizes that LBNE
construction must be affordable under a flat budget scenario. As such, the Committee
supports the Office of Science’s challenge to the High Energy Physics community to
identify an LBNE construction approach that avoids large out-year funding spikes or to
identify viable alternatives with similar scientific benefits at significantly lower cost.”
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Public’s Policy Priorities for 2013

% saying each is 3 "top
priority ™ for president an
Congress this year

Strengthening econormy
Improving job situation
Reducing budget defict

Defending against
terrarism

Making Social Security
financially sound

Improving education

Making Medicare
financially sound

Reducing health costs
Helping poor and needy
Feducing crime
Reformingtax system
Protecting environment

Dealing w/ energy
problem

Reducing influence of
lobbyists

Strengthening the military

Dealing w/maoral
breakdown

Dealing w/ illegal
immigration

Strengthening gun laws
Dealing w/ global trade
Improving infrastructure

Dealing w/ global warming 30
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